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F rederick L. Golladay, Ph.D.,® Marianne M iller, M.S.,f and 
Kenneth R. Smith, Ph.D.{
This study analyzes the potential impact of physician extenders on the 
productivity of primary care practices and considers the consequent implica­
tion for future health manpower requirements. A number of previous inves­
tigations have evaluated a variety of extenders in experimental settings. This 
study, in contrast, constructs and operates a simulation model of the repre­
sentative practice permitting one to synthesize the experiences and insights 
of earlier demonstration projects. The model requires the practice to delegate 
tasks to paramedical personnel including the physician extender in such a 
way as to minimize the total cost of delivering a list of required medical 
services. The alternative acceptable techniques for delivering care are 
defined by the number of minutes of each type of medical personnel that 
must be employed in producing each service. Primary care is characterized 
by distinct medical services.
The model reveals that physician extenders could increase the productivity 
of a representative primary care practice by up to 74 per cent Alternatively, 
the commitment of physician time required to serve a patient load of 100 
visits a week might be reduced by 14.2 hours through effective use of an 
extender. The article concludes with observations on the implications of 
physician extenders for future health manpower requirements.
O riginal Articles
The demand for medical services is in­
creasing dramatically. As public and private 
insurance schemes develop to cover the
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costs of care, the demands on the health 
care system will expand further. These ex­
panded demands have prompted experts to 
propose that additional resources be  allo­
cated towards existing programs of physi­
cian training. Such proposals are premised 
on the the assumption that the current 
organization of the health care system will 
continue indefinitely. However, in view of 
the extraordinary cost of medical education 
and the great length of time required to 
develop new training programs, it seems 
appropriate to explore alternative strate­
gies for the expansion of medical services.
Considerable in te r e s t  h as developed 
within the medical profession in  task dele­
gation and in the training of new classes of
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health workers as means of increasing the 
productivity of the physician.1 During the 
past decade over 100 programs have 
emerged to train various types of physician 
extenders. Those involved in the develop­
ment of these programs postulate that much 
of the activity of the practicing physician 
is highly repetitive and requires much less 
training and clinical expertise than he pos­
sesses. The productivity of the physician 
might, therefore, be increased substantially 
by allowing specially trained physician ex­
tenders to assume these responsibilities.2 
Clearly, increasing the physician’s produc­
tivity is an alternative to increasing his 
numbers. Therefore, the use of paraprofes- 
sional medical workers to deliver health 
care has profound implications for future 
health manpower needs. Before important 
decisions regarding future training pro­
grams for physicians and physician extend­
ers are made, it would be useful to analyze 
the implications of delegation and to assess 
the impact of new categories of personnel 
on health manpower requirements.
This paper describes an exploratory study 
of the optimal role of the physician’s as­
sistant (P.A.) in primary care practice and 
the implied manpower strategy. A model 
of the primary care practice is developed 
which simulates the behavior of an effi­
ciently run practice in which the delega­
tion is permitted. The analysis identifies 
the least cost program of staffing and the 
resulting pattern of delegation required to 
produce the medical services demanded by 
patients in a  representative general prac­
tice.
The following sections of this paper 1) 
present the analytic model, 2) discuss the 
ways in which it  may be used to explore 
the implications of proposed patterns of 
task delegation, 3 ) describe the data re­
quirements of the study and the methods 
employed in obtaining them, 4) present 
some preliminary empirical results, 5) dis­
cuss the implications of these results for a
health manpower strategy, and 6) suggest 
possible extensions of the study. A formal 
presentation of the analytic model is found 
in the appendix.
Analytic Model of the Office Practice
The primary care practice is represented 
analytically as a firm that utilizes the time 
of various medical personnel to produce 
medical services. The practice is required 
to produce the medical services which re­
spond to the needs of its patient population 
and it must produce these services by 
methods known to be satisfactory. The 
medical services required are expressed by 
the percentages of total patient visits which 
fall in each medical service category and 
the total number of patient visits per pe­
riod. In general, a number of equally ac­
ceptable methods are available for produc­
ing a particular medical service. Each 
method is defined by specifying the num­
ber of minutes of each type of medical 
personnel that must be utilized in produc­
ing one unit of that service. The physician- 
entrepreneur is assumed to commit a fixed 
amount of time to medical contact in the 
practice setting. His objective is to min­
imize the variable costs of the nonphysician 
personnel necessary to produce the medical 
services required. Given these constraints 
on demand the methods for producing each 
service and the physician time available, 
the model solves for the most efficient 
(least cost) utilization of health manpower.
At very low levels of activity, it may be 
possible for the physician to practice with­
out assistance. Opportunities for delega­
tion will not be exercised because they are 
costly and, given the available physician 
time, unnecessary. As the scale of the prac­
tice expands, however, assistants will be 
hired to enable the physician to service 
the demands of his patients. Eventually, 
further expansion of the practice will be 
infeasible since the opportunities for dele­
gation are limited and the available physi-
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d an  time is fixed. As the practice size 
increases, the cost to the physician will 
rise sincc he will delegate more activities 
to assistants; yet, for each scale of the 
practice, the utilization of personnel chosen 
by the model will represent the least costly 
way of meeting that level of demand.
Insights from the Model
A number of important issues may be 
addressed with the model. The most obvi­
ous issue concerns the potential effect upon 
the productivity of the physician of intro­
ducing the P. A. into the health care sys­
tem. This question may be addressed by 
contrasting the results of the model when 
the utilization of the P. A. is and is not 
permitted. Excluding the P. A. eliminates 
a number of methods for delivering various 
medical services and hence reduces the 
flexibility of the practice. The contrast 
between the inclusion and exclusion of the 
P. A. reveals the potential increase in vol­
ume of services that can be anticipated 
from the economic use of the P. A.
The implications of restricting the use 
of the P. A. in the practice may be con­
sidered by deleting from the model any 
methods which arc prohibited by law or 
medical custom. The results of the analysis 
with and without the restrictions indicate 
the impact o f 'th e  restraints on physician 
productivity and the pattern of delegation. 
The model also provides a framework for 
analyzing the impact of techniques which 
have not yet been experimentally observed. 
Hypothetical methods of producing various 
services may be incorporated into the 
model and their consequences evaluated.
The relation of the optimal (most eco­
nomic) pattern of delegation to the size of 
the medical practice may also be examined. 
As the practice expands, the model peri­
odically reorganizes the pattern of staffing 
in order to increase its output. The solu­
tion to the model at each level of output 
indicates the most efficient methods for de­
livering specific types of care. Since these 
methods are expressed in terms of differ­
ent combinations of staff time, they indi­
cate the functions assigned to cach member 
of the health care team and the skills each 
should possess. This facilitates the plan­
ning of training programs for physicians 
assistants.
This orientation suggests the diversity of 
policy-relevant insights tha t may be de­
rived from analyzing the solutions of the 
model. The model enables one to explore 
health manpower needs and training re­
quirements in a rational health care system. 
In contrast, the literature on health man­
power planning relies upon historically ob­
served ratios of health manpower to popu­
lation in projecting future manpower needs. 
The traditional approach fails to explore 
the potential variations in the health man­
power pyramid. In view of the extraordi­
nary costs of establishing and operating 
medical training programs, this failure is a 
fundamental criticism.
Empirical Basis for the Study
The analysis described above requires 
a substantial volume of highly detailed in­
formation on the composition of demand 
and the methods available for delivering 
particular medical services. Because little 
empirical research has been devoted to 
studying the activities of the primary care 
practice, it  was necessary to design and 
conduct a survey of medical activity. Prac­
tices surveyed by medical students for tvvo- 
weelc periods included urban and rural, 
group and solo practices in Wisconsin, Ver­
mont, and North Carolina. Two of the 
practices employed physician’s assistants. 
A comprehensive statement of tasks per­
formed in a primary care practice was 
devised enumerating 263 tasks in eight 
major categories of activity ranging from 
taking histories to performing office sur­
geries. Key characteristics of each patient 
visit were gathered and observers recorded
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Table 1. Demand for Services
Services Number per 1,000 Cases
Physical Examination
Well child (age 0—1) 40




Complete with ECG 14
Prenatal Examination
Routine 42
With genetic counseling 14
First visit—pregnancy 10
































All other services 176
at one-minute intervals what task was 
being performed and the type of medical 
personnel involved.3
Task information was combined with in­
formation on diagnosis and chief complaint 
to identify the medical services being de­
livered. While it is true that many tasks 
are potentially delegable, simply evaluat­
ing delegation with respect to tasks fails 
to capture the importance of sequencing in 
determining the feasibility of delegation. 
In producing a particular medical service, 
a number of tilings are happening simul­
taneously, the most obvious of which is the 
performance of physical tasks by medical 
personnel. Consideration must also be given 
to the rclationsliip between the physician 
and liis co-workers, since the information 
necessary in making the medical decision 
is being gathered and processes. In addi­
tion, the total relationship between the 
patient and mcdical carc team must be
recognized. While these.additional factors 
do not in themselves prevent delegation, 
they do impose a limit on the degree of 
fragmentation of tasks among the various 
medical personnel. Optimizing with respect 
to medical services assures that the pattern 
of delegation chosen by the model will be 
practical from a mcdical point of view.
Forty-one medical services were identi­
fied from the survey data. I t  was possible 
to assign 83 per cent of the total patient 
visits to these medical service categories. 
The remaining visits were unclassifiable 
with available information. The list of 
services demanded and the frequency of 
each for an urban clinical practice are 
shown in Table 1.
The task profile obtained for each pa­
tient visit and the knowledge of who 
performed each task made it possible to 
identify the various methods available 
for delivery of a particular service. Each 
method is a  unique combination of mcd­
ical personnel time. Because staffing pat­
terns varied among practices observed, it 
was possible to identify several methods 
for each service. I t  was assumed that all 
the methods observed were medically ac-
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Minutes of Personnel Time Required 
To Produce One Unit of Service0
Med X-ray Lab 
RX LPN Asst. Tech Tech PA
Physical examinations
Well child (0-1) a 10 0 0 0 0 0 0
b 7 4 0 0 0 0 0
c 7 0 4 0 0 0 0
d 7 0 0 4 0 0 0
Well child (2-16) a 14 0 0 0 0 0 0
b 0 0 0 0 0 0 14
c 10 5 0 0 0 0 0
d 0 5 0 0 0 0 10
Abbreviated physical a 8 0 0 0 0 0 0
b 7 5 0 0 0 0 0
c 7 0 5 0 0 0 0
d 7 0 0 5 0 0 0
Complete female checkup a 24 0 0 0 0 0 0
b 21 4 0 0 0 0 0
c 21 0 4 0 0 0 (1
d 21 0 0 4 0 0 0
Complete physical a 14 0 0 0 0 0 0
b 10 5 0 0 0 0 0
c 10 0 5 0 0 0 0
d 10 0 0 5 0 0 0
Physical with ECG a 3-1 0 0 0 0 0 0
b 18 17 0 0 0 0 0
c 18 0 17 0 0 0 0
d 18 0 0 17 0 0 0
c 18 0 0 0 0 17 0
Prenatal examinations
Routine a 10 0 0 0 0 0 0
b 8 3 0 0 0 0 0
c 8 0 3 0 0 0 0
d 8 0 0 3 0 0 0
With genetic counseling a 22 0 0 0 0 0 0
b 20 3 0 0 0 0 0
c 20 0 3 0 0 0 0
d 20 0 0 3 0 0 0
First visit—pregnancy a 13 0 0 0 0 0 0
b 11 3 0 0 0 0 0
' c 11 0 3 0 0 0 0
d 11 0 0 3 0 0 0
e 11 0 0 0 0 3 0
Birth control—female problems a 15 0 0 0 0 0 0
b 14 o 0 0 0 0 0
c 14 0 2 0 0 0 0
d 14 0 0 0 o 0 0
Dcsensitization shots a 4 0 0 0 0 0 0
b 0 4 0 0 0 0 0
c 0 0 4 0 0 0 0
d 0 0 0 0 0 0 4
Skin allergy a 6 0 0 0 0 0 0
b 0 0 0 o 0 0 6
Immunization a 3 0 0 0 0 0 0
b 0 3 0 0 0 0 0
c 0 0 3 0 0 0 0
e 0 0 0 3 0 0 0
d 0 0 0 0 0 3 0
f 0 0 0 0 0 0 3
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Table 2. (Continued)
Minutes of Personnel Time Required 
To Produce One Unit of •Service*
Scrvice
Production







Sore throat a 8 0 0 0 0 0 0
b 0 0 0 0 0 0 8
c 7 2 0 0 0 0 0
d 7 0 2 0 0 0 0
e 7 0 0 2 0 0 0f 7 0 0 0 0 2 I)
g 0 2 0 0 0 0 7
fi 0 0 o 0 0 0 7
i 0 0 0 2 0 0 7
j 0 0 0 0 0 2 7
Otitis externa and media a 10 0 0 0 0 0 0
b 0 0 0 0 0 0 10
c 9 2 0 0 0 0 0d 9 0 2 0 0 0 0
e 9 0 0 2 0 0 0
f 0 o 0 0 0 0 9
« 0 0 o 0 0 0 9
h 0 0 0 2 0 0 9
Sinusitis a 9 0 0 0 0 0 0
b 0 0 0 0 0 0 9
c 8 2 0 0 0 0 0
d 8 0 2 0 0 0 0e 8 0 0 2 0 0 0
f 0 o 0 0 0 0 8
R 0 0 0 0 0 0 8h 0 0 0 2 0 0 S
Thrombophlebitis a 12 0 0 0 0 0 0
b 11 o 0 0 0 0 0c 11 0 2 0 0 0 0
Hematoma a 11 0 0 0 0 0 0
b 10 o 0 0 0 0 0
c 10 0 2 0 0 0 0
d 10 0 0 2 0 0 0
Remove ear wax a G 0 0 0 0 0 0
b 0 0 0 0 0 0 6
c 5 o 0 0 0 0 0
d 5 0 o 0 0 0 0e 5 0 0 2 0 0 0
f 0 2 0 0 0 0 5
B 0 0 o 0 0 0 5
h 0 0 0 2 0 0 5
Warts
Treatment a 18 0 0 0 0 0 0
b 0 0 0 0 0 0 18
c 16 3 0 0 0 0 0
d in 0 3 0 0 0 0
e 10 0 0 3 0 0 0
f 0 3 0 0 0 0 16
ff 0 0 3 0 0 0 16
h 0 0 0 3 0 0 16
Follow-up a 8 0 0 0 0 0 0
b 0 0 0 0 0 0 8
c 6 3 0 0 0 0 0
d 6 0 3 0 0 0 0
e 6 0 0 3 0 0 0
f 0 3 0 0 0 0 6
c 0 0 3 0 0 0 0
h 0 0 0 3 0 0 6
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Miimtes of Personnel Time Required 
To Produce One Unit of Service*
Med. X*my Lab 
RN LPN Asst. Tech Tcch PA
Urinary infection a 11 0 0 0 0 0 0
b 0 0 0 0 0 0 11
c 9 3 0 0 0 0 0
d 9 0 3 0 0 0 0
e 9 0 0 3 0 0 0
f 0 3 0 0 0 0 9
E 0 0 3 0 0 0 9
n 0 0 0 3 0 0 9
Heart disease a 16 0 0 0 0 0 0
b 12 5 0 0 0 0 0
c 12 0 5 0 0 0 0
d 12 0 0 5 0 0 0
Exogenous obesity a 9 0 0 0 0 0 0
b 0 0 0 0 0 0 9
c 7 3 0 0 0 0 0
d 7 0 3 0 0 0 0
e 7 0 0 3 0 0 0
f 0 3 0 0 0 0 7
B 0 0 3 0 0 0 7h 0 0 0 3 0 0 7
Hypertension
Routine a 10 0 0 0 0 0 0
b 8 3 0 0 0 0 0
c S 0 3 0 0 0 0
d 8 0 0 3 0 0 0
Elderly a 17 0 0 0 0 0 0
b 15 3 0 0 0 0 0
c 15 0 3 0 0 0 0
d 15 0 0 3 0 0 0
Fractures a 10 0 0 0 0 0 0
b 8 3 0 0 0 0 0
c 8 0 3 0 0 0 0
d 8 0 0 3 0 0 0
e 8 0 0 0 3 0 0
Lacerations
First visit a 16 0 0 0 0 0 0
b 13 4 0 0 0 0 0
c 13 0 4 0 0 0 0
d 13 0 0 4 0 0 0
Cheek and redress a 8 0 0 0 0 0 0
b 5 4 0 0 0 0 0
c 5 0 4 0 0 0 0
d 5 0 0 4 0 0 0
Remove sutures a 5 0 0 0 0 0 0
b 0 0 0 0 0 0 5
c 0 5 0 0 0 0 0
Muscle contusion
With X-ray a 11 0 0 0 0 0 0
b 8 0 0 0 4 0 0
c 5 3 0 0 4 0 0
d 5 0 3 0 4 0 0
e 5 0 0 3 4 0 0
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Table 2. (Continued)
Minutes of Personnel Time Required 
To Produce One Unit of Service*
Service
Production







Without X-ray a 7 0 0 0 0 0 0
b 6 2 0 0 0 0 0
c G 0 o 0 0 0 0
d 0 0 0 0 0 0 7
e 0 2 0 0 0 0 6
£ 0 0 2 0 0 0 6
Muscle pain a 16 0 0 0 0 0 0
b 13 2 0 0 2 0 0
c 13 0 2 0 2 0 0
d 13 0 0 2 2 0 0
Bums a 16 0 0 0 0 0 0
b 0 0 0 0 0 0 16
c 13 4 0 0 0 0 0
d 13 0 4 0 0 0 0
e 13 0 0 4 0 0 0
f 0 4 0 0 0 0 13
K 0 0 4 0 0 0 13
b 0 0 0 4 0 0 13
Absccss a 14 0 0 0 0 0 0
b 12 3 0 0 0 0 0
c 12 0 3 0 0 0 0
Wound infection a 10 0 0 0 0 0 0
b 8 3 0 0 0 0 0
c 8 0 3 0 Q 0 0
d 8 0 0 3 0 0 0
Arthritis a 17 0 0 0 0 0 0
b 15 4 0 0 0 0 0
c 15 0 4 0 0 0 0
d 15 0 0 4 0 0 0
• MD =  medical doctor; RN =  registered nurse; LPN — licensed practical nurse; MED ASST 
medical assistant; X-RAY TECIi =  X-ray technician; LAB TECH =  laboratory technician; PA 
physician’s assistant.
ceptable for delivering the respective 
service. Table 2 indicates all observed 
combinations of personnel time for produc­
ing services.
Results of the Study 
Results of t ie  exploratory study pre­
sented here focus on potential productiv­
ity gains, health manpower requirements, 
and optimal delegation of taste to the P. A. 
The maximum productivity of the physi­
cians practice with and without a  P. A. 
was examined. This analysis was conducted 
by increasing proportionately the demand 
for all medical services until delegation was 
no longer possible. The physician was as­
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sumed to devote 28 hours a  week to patient 
contact in the office practice. Because only 
S3 per cent of patient visits could b e  as­
signed to one of the medical service cate­
gories, the physician time constraint was 
reduced to 23 hours (1,380 minutes) in the 
analysis.4
The results indicate that the productiv­
ity of the individual physician might be 
increased 74 per cent by the use of a  physi­
cian’s assistant The efficient practice could 
care for 147 patients using conventional 
medical workers, while the introduction of 
a P. A. would enable the practice to meet 
the demands of 263 patients. These results 
indicate only the potential gains in prod-
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uctivity. If sufficient demand is not gen­
erated or if the physician chooses to use 
the freed time to increase the attention 
given his patients or to increase his leisure, 
this potential increase in physician output 
would not be  fully realized. I t must further 
be presumed that the physician has the 
knowledge necessary to implement the op­
timal strategy if the potential gains are to 
be realized.
These productivity estimates were de­
rived under the assumption that the patient 
visits not classifiable as one of the medical 
services could be delegated to the same 
extent as those visits that were classified. 
An alternative would have been to assume 
that the unclassified visits could not be 
delegated a t all. Under this alternative, the 
estimated gain in productivity from intro­
ducing a physician’s assistant was 49 per 
cent. The potential gain is reduced be­
cause expansion of the practice also in­
volves an increase in the number of un- 
delegatable patients the physician must see. 
There is no a priori or empirical basis for 
prefening one assumption to the other.5
The model was also used to assess the 
requirements for health manpower. Since 
optimal utilization ofhealth  manpower de­
pends on the scale of the practice, the 
model was required to specify efficient 
operation for several different levels of 
practice activity. The results in Table 3 
indicate the increased potential for efficient 
delegation as the practice expands. The 
scale and organization of the practice will 
define the types and configuration of man­
power that can be economically utilized. 
In  order to determine manpower require­
ments, it would be necessary to specify the 
sizes of constituent practices and to apply 
the appropriate manpower utilization for 
each practice size category.
Finally, the analysis examined the appro­
priate tasks to delegate to the efficiently 
employed physician’s assistant. The model 
selects those methods for delivering med­
ical services which minimize the cost of 
nonphysician personnel. The pattern of 
delegation is obviously dependent upon the 
scale of practice, with large practices dele­
gating more activities to the physician’s 
assistant. As the practice expands to the 
maximum feasible number of patient visits, 
the P. A. gradually assumes responsibility 
for a total of eight services. These services 
are: treating warts (and follow-up), re­
moving ear wax, treating sore throats, 
treating sinusitis, performing well-child ex­
aminations, treating minor bums, and treat­
ing muscle contusions (without x-ray). The 
P. A. also provides birth control counseling 
in conjunction with the physician. Signifi­
cant productivity increases are obtained 
by delegating responsibility for a  relatively 
small number of types of patient problems. 
Furthermore, these delegations are not 
likely to provoke controversy since they are 
already in common practice.
Implications for Health Manpower 
Planning
It is reasonable to ask whether the con­
clusions drawn from model simulation have
Table 3. Staffing Patterns To Meet Selected Patient Loads 
(Total Minutes of Staff Time)
Number of Visits 100 120 140 1G0 180 200 240 260
Doctor 1380 1380 1380 1380 1380 1380 1380 1380
LPN 0 0 52 63 71 79 94 102
RN 0 0 90 200 236 251 300 325
Med Asst 47 238 394 450 506 563 641 703
X-ray Tech 0 7 9 11 12 14 16 18
PA 0 0 0 97 282 468 852 1073
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any predictive significance. The model is 
avowedly normative, conccmed with pre­
scribing the best state of affairs. Only if 
the optimal program is accompanied by 
substantial incentives to its fulfillment may 
it be regarded as descriptive. At least one 
factor which must be considered in this 
regard is w hether delegation is sufficiently 
profitable to encourage the use of P.A/s. 
The experiments described above provide 
the basis for determining the costs of dele­
gation on a  per patient basis. Table 4 
shows the increase in the total costs of op­
erating the practice that results when the 
practice accepts an additional patient.6 
Predictably, this marginal costs figure rises 
as the number of patient visits increases, 
since the practice is forced to substitute 
higher priced medical assistance in order 
to meet the expanded demand with the 
same input of physician time. W hat is 
significant, however, is the fact that over 
the whole range of expansion, the marginal 
cost of additional patients is but a small 
fraction of the customary fees of physi­
cians, thus assuring that delegation will be 
profitable. This conclusion strongly sug­
gests that when legal and other barriers 
are eliminated, physicians may embrace 
delegation with enthusiasm.
The fundamental contribution of the 
model to the health manpower planner is 
to redirect discussion of manpower require­
ments from an emphasis on ratios, of med­
ical workers to population, to an emphasis 
on efficient systems of health care delivery 
and the implied manpower requirements. 
I t indicates that dramatic increases in 
physician productivity might be obtained 
through delegation, thereby reducing the 
doctor shortage and the need for additional 
medical schools. A more comprehensive 
study is necessary to assess the regional or 
national impact of delegation. It would be 
necessary to evaluate the geographical and 
regional variations in the demands placed 
upon the health enre system as well as to 
determine the potential role of a variety of 
additional types of physician extenders.
The study also provides insights into the 
optimal pattern of task delegation. Identi­
fying the appropriate role of the physi­
cian’s assistant in delivery of medical care 
contributes to his introduction into the 
practice as well as to the development of 
manpower training programs. This infor­
mation is essential if the medical c-are sys­
tem is to realize the potential of new types 
of allied health personnel. For example, 
in order to maximize physician productiv­
ity it may be nccessary to identify some 
subset of problems which can be com­
pletely delegated to an assistant as opposed 
to having the assistant involved with large 
numbers of patients in a dependent role.
Extensions of the Model
This exploratory study has investigated 
the usefulness of a research strategy and 
lias revealed insights into manpower plan­
ning and task delegation. However, the 
conclusions of the analysis should be inter­
preted in the light of limitations of the 
model and of the data base. Since the 
model presented here abstracts from real­
ity in portraying the medical care system, 
the conclusions must be qualified.
The model assumes that allied health 
personnel may be hired for any fraction of 
a  week*. In the language of the model, they
Mkuical Care
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are regarded as continuously variable in­
puts. To the extent that a physician must 
hire his staff for full-time periods, the esti­
mated costs of delivering medical care ser­
vices will be higher than presented above. 
The model may be made realistic by in­
troducing the restriction that anyone hired 
must be hired full time. This would affect 
the pattern of delegation since the practice 
would attempt to hire staff that could be 
efficiently employed full time rather than 
assigning responsibilities to the least costly 
workers capable of performing them. For 
example, a registered nurse may be hired 
rather than a medical assistant to facilitate 
the use of a full-time professional.
The model treats the demands for ser­
vices as deterministic. It does not recog­
nize the fact that patients arrive with com­
plaints in a random fashion.7 The model 
also assumes that each method for produc­
ing a medical service requires a  fixed 
amount of time from each type of mcdical 
personnel involved. I t is apparent that 
treatment times and, hence, inputs vary. 
While these stochastic elements may cancel 
each other over a day or a week, it is pos­
sible to imagine a day when a practice 
might confront an unusual number of some 
complaint or when treatment times and, 
hence, input requirements may be greater 
than average. In  a practice which was al­
ready maximally productive, such situa­
tions would imply a need for overtime ser­
vice by the physician and his staff. The 
probability of excessive overtime might 
then be weighed against the alternative of 
scheduling fewer visits for the practice.
The present analysis programs only 28 
hours of physician time. This represents 
the expected (or average) physician-patient 
contact time. The remainder of the physi­
cian’s normal work week is devoted to 
noncontact activities and to down time due 
to misseheduling of patients. I t  was con­
servatively assumed that prior patterns of 
unused time will be preserv ed in the model
practice. However, the appealing aspect 
of delegation is that it reduces the prob­
lems created by random arrival of patients. 
To the extent that both the physician and 
his assistants are capable of treating a com­
plaint, it is easier to respond to unusual 
demands. Pooling the risk of stochastic ar­
rival of patients by the physician and his 
P. A. allows them to schedule more pa­
tients; the expected patient contact time 
can rise, the required unused time can go 
down. Since both are qualified to perforin 
certain activities, they may supplement one 
another’s efforts.
Finally, the data used in the present 
empirical research is limited in quantity. 
The demands for medical services have 
been estimated from information on the 
services delivered by practices in the up- 
per-Midwest during the summer. I t is im­
probable that identical demands would be 
observed in other regions or seasons. Con­
sequently, the effects of geographic or 
seasonal variations in demand upon the 
optimal program of delegation are not pro­
vided for in the study. The significance of 
this weakness can only be appraised by col­
lecting and analyzing comparable data 
under a variety of conditions. The data 
also contain limited information regarding 
the potential role of the physicians assist­
ant. By defining as methods of delivering 
care only those observed in the practice 
survey, many acceptable delegation op­
portunities were undoubtedly overlooked. 
More empirical research and the judgments 
of experts would result in the definition 
of additional methods for producing med­
ical services. This study suggests that con­
tinued effort is justified.
Appendix
This appendix presents the formal model 
of the primary care practice employed in 
the study. The model characterizes the 
practice as a multiproduct firm which tians-
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forms inputs of labor, equipment, and 
materials into specfic medical services. The 
requirements for nonlabor inputs in pro­
ducing services are assumed to be in van- 
ant over alternative methods; the analysis 
is consequently simplified to consider only 
alternative modes of manpower utilization. 
The model is composed of relations express­
ing the technological alternatives for pro­
ducing specific services and describing the 
demands for services in a  representative 
practice.
Assume that a set of production functions 
exists, which relate the amounts of M labor 
inputs, Yk (k  r= 1 ,. . . ,  M ) to the amount 
of the itU medical service produced, Qi
( i = l , ........ N ). In  general form, these
relations may be written:
(1)
Qi =  Fj (Y j,. . . ,  YM) i  =  l , . . . , N .
I t is convenient to specify’ the production 
function for each medical service as a set 
of linear activities where each activity rep­
resents a  fixed coefficient method defined 
in terms of Use amount of time, of the phy­
sician and of each type of medical assist­
ant, which is required to produce one unit 
of the service. Assume there are a  total of 
R activities, X* ( r =  1, . . . ,  R ) available 
for producing all medical services. Each 
service can be produced by one or more 
activities, while each activity is associated 
with only one service. In  order to identify 
each activity with its corresponding service, 
let the first Ri activities be methods for 
producing the first service; the next R« ac­
tivities methods for producing the second 
service; and, in general, activities Xn ,_j +i 
to Xr methods for producing i01 service.
The relation between inputs of labor and 
outputs of services is made explicit by the 
technological characteristics of the activi­
ties. Associated with unit level operation 




where clement art is the amount of resource 
required by activity r  in producing one 
unit of the corresponding service; e.g., the 
number of minutes that personnel type k 
must be engaged in order to deliver one 
unit of the service.
The demand for any output service i may 
be satisfied by any of the alternative meth­
ods of production Xr + i, . . . ,X r . More i-i i 
formally, the total output of any service 
from all methods of production must equal 
the required output Sj:-
(2)
X, +  . . . . +  X„,







It is assumed that all medical personnel 
except physicians are continuously variable 
factors; the physician is regarded as a  fixed 
resource. Thus, in addition to the output 
constraints, the firm faces the input restric­
tion that the amount of physician time, Yi, 
required by the solution set of activity lev­
els in producing the output mix Si, . . . ,  
Sj? must not exceed the available supply.
(3)
R _
-  a rlXr ^ Y x 
r = l
The objective of the practice is assumed 
to be the minimization of the cost of hired 
labor inputs in producing the required ser­
vices. The model is designed to choose 
those activity levels, XP ( r  =  1, . . . , R) 
which minimize the variable costs of the 
practice, where all nonphysician inputs are 
valued a t their market prices p* (k  =  2, 
. .  . ,  M ). The objective is therefore:
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(4 ) M R
min 2 2 Pka*Xr 
X k  =  2 r  =  1
R M 
=  2 [ 2  pkark]Xr 
r =  1 k =  2
M
The term 2 ptark represents the vari­
k  =  2
able cost of operating the r11* activity at 
unit level This quantity multiplied by the 
level of activity r  and summed over all 
activities gives the total variable cost asso­
ciated with any solution. Note that, since 
the activities are characterized by fixed co­
efficients and the market prices of variable 
factor inputs are taken as given, p ta*  and
M
therefore 2  pkark will be constant for 
k  =  2 
each activity.
Finally, it  is possible to define the utili­
zation of or demand for each of the vari­
able factors. Straightforward operation of 
the model yields a  solution set of activi­
ties (Xj, . . . ,  Xn). From this solution one 
may obtain the demand for variable re­
source k, k  =  2, M (representing 
technicians, nurses, etc.) as:
R
(5) Dk =  2  a*Xr
r  =  l
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